Investigations on myelination in vitro. Regulation of sulfolipid synthesis by thyroid hormone in cultures of dissociated brain cells from embryonic mice.
L-3,5,3'-Triiodothyronine (T3) has been shown to influence the synthesis of myelin-associated lipids in cultures of cells dissociated from brains of embryonic mice (Bhat, N. R., Sarlieve, L., Subba Rao, G., and Pieringer, R. A. (1979) J. Biol. Chem. 254, 9342-9344). This culture system was used in the present study to gain additional information on the regulation of the synthesis of myelin lipids by thyroid hormone. The rate of synthesis of the myelin associated sulfolipids remained drastically diminished throughout a 70-day developmental period when cells were grown in the presence of hypothyroid calf serum (T3 < 25 ng/100 ml; thyroxine (T4), 1.2 microgram/ml). However, the activity could be restored to normal levels after 72 h of exposure to deficient medium supplemented with exogenous T3. Half-maximal effects were obtained with 2 X 10(-9) M T3 and 6.25 X 10(-7) M T4. T3 does not alter the synthesis of sulfated mucopolysaccharides, which share adenosine 3'-phosphate, 5'-phosphosulfate (PAPS), as a common precursor, with sulfolipids. This observation argues against the hormone altering the entry of sulfate or the synthesis of PAPS. Rather, T3 acts by changing the activity of the glycolipid:PAPS sulfotransferase(s) in direct proportion to the concentration of T3 in the growth medium. The activity of 2',3'-cyclic nucleotide 3'-phosphohydrolase, another myelin marker was also found to be T3 dependent. The response of sulfolipid synthesis to varying amounts of T3 was also observed in a serum-free medium, which suggests that T3 can function independently of other hormones and serum factors in exerting a relatively specific effect on the regulation of myelination.